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LISTING OF THE CI AIMS 



1 . (Currently Amended) A method for detecting anomalies in a component of 
an assembly prior to the component being installed in the assembly, the component 
being movable at one or more speeds in the assembly, the method comprising: 

configuring a component checking system, including at least one checking 
system sensor, capable of operating the component at one or more predetermined 
speeds; 

determining a speed of operation for the component in the checking system, 
chosen from the one or more predetermined speeds; 

determining at least one anomaly frequency of the component in the checking 
system, the at least one anomaly frequency of the component in the checking system 
being a function of the speed of operation of the component in the checking system; 

configuring at least a portion of the checking system using the at least nn P 
anomaly frequency of the component in the c hecking system , to have at least one modal 
frequency within a predetermined frequency range of the checking system, the 
predetermined frequency range of the checking system including the at least one 
anomaly frequency of the component in the checking system; 

configuring at least a portion of the checking system to have modal 
characteristics such that discrimination for the component in the checking system is 
within a predetermined range based on discrimination for the component in the 
assembly, the discrimination for the component in the checking system being 
determined by comparing an amplitude response of the checking system using a 
component having at least one anomaly and an amplitude response of the checking 
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system using a component having substantially no anomalies, the modal characteristics 

and the amplitude responses of the checking system being determined using the at 

least one checking system sensor; 

operating the component in the checking system; and 

measuring values of a response parameter of the checking system while the 

component is being operated in the checking system, thereby facilitating detection of 

anomalies in the component. 

2. (Original) The method of claim 1, further comprising: 

determining at least one modal frequency of the assembly using at least one 
assembly sensor; 

determining at least one anomaly frequency of the component in the assembly, 
the at least one anomaly frequency of the component in the assembly being a function 
of a speed of the component at which at least one anomaly is detectable when the 
component is operating in the assembly; 

determining whether the at least one anomaly frequency of the component in the 
assembly is within a predetermined frequency range of the assembly, the 
predetermined frequency range of the assembly including the at least one modal 
frequency of the assembly; and 

determining a location of the at least one anomaly frequency with respect to the 
at least one modal frequency of the assembly. 

3. (Original) The method of claim 2, further comprising: 
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using the at least one assembly sensor to determine a first amplitude response of 
the assembly, with the assembly including a component having at least one anomaly; 
and 

using the at least one assembly sensor to determine a second amplitude 
response of the assembly, with the assembly including a component having 
substantially no anomalies, and 

wherein, determining the discrimination for the component in the assembly 
includes comparing the first and second amplitude responses of the assembly. 

4. (Original) The method of claim 1 , further comprising comparing at least 
one of the measured values of the response parameter to a predetermined value, 
thereby further facilitating detection of anomalies in the component. 

5. (Original) The method of claim 1 , wherein the response parameter of the 
checking system is vibration, and the vibration values are measured using the at least 
one checking system sensor. 



6. (Original) The method of claim 5, wherein measuring the vibration values 
includes at least one of measuring acceleration, velocity, displacement, and acoustic 
characteristics, the measurements occurring over a bandwidth that includes the 
predetermined frequency range of the checking system. 

7. (Original) The method of claim 5, further comprising: transforming at least 
some of the measured values from a time domain to a frequency domain; and 
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comparing at least one of the transformed values to a predetermined value, thereby 
further facilitating detection of anomalies in the component. 

8. (Original) The method of claim 1 , further comprising engaging the 
component in the checking system with a mating component, the engagement in the 
checking system corresponding to an engagement of the component and a mating 
component in the assembly. 

9. (Original) A method for detecting anomalies in a selected gear for a 
vehicle transmission prior to the selected gear being installed in the transmission, the 
method comprising: 

determining at least one modal frequency of the transmission using at least one 
sensor on a housing of the transmission; 

determining a transmission gear mesh frequency as a function of the number of 
teeth on the selected gear and a speed of rotation of the selected gear in the 
transmission; 

determining whether the transmission gear mesh frequency is within a 
predetermined transmission frequency range, the predetermined transmission 
frequency range including the at least one modal frequency of the transmission; 

determining a location of the transmission gear mesh frequency with respect to 
the at least one modal frequency of the transmission; 

determining whether at least one harmonic frequency of the transmission gear 
mesh frequency is within the predetermined transmission frequency range; 
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determining a location of the at least one harmonic frequency of the transmission 
gear mesh frequency with respect to the at least one modal frequency of the 
transmission; 

using the at least one sensor on the transmission housing to determine a first 
amplitude response of the transmission, the transmission including a gear having at 
least one anomaly; 

using the at least one sensor on the transmission housing to determine a second 
amplitude response of the transmission, the transmission including a gear having 
substantially no anomalies; 

determining a discrimination for the selected gear in the transmission by 
comparing the first and second amplitude responses; 

configuring a gear checking system, including at least one checking system 
sensor, capable of rotating the selected gear at one or more predetermined speeds; 

determining a speed of rotation for the selected gear in the checking system, 
chosen from the one or more predetermined speeds; 

determining a checking system gear mesh frequency as a function of the number 
of teeth on the selected gear and the speed of rotation of the selected gear in the 
checking system; 

determining at least one harmonic frequency of the checking system gear mesh 
frequency; 

configuring at least a portion of the checking system to have at least one modal 
frequency within a predetermined frequency range of the checking system, the 
predetermined frequency range of the checking system including the checking system 
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gear mesh frequency and the at least one harmonic frequency of the checking system 
gear mesh frequency; 

further configuring at least a portion of the checking system to have modal 
characteristics such that discrimination for the selected gear in the checking system is 
within a predetermined range based on the discrimination for the component in the 
transmission, the discrimination for the selected gear in the checking system being 
determined by comparing an amplitude response of the checking system using a gear 
having at least one anomaly and an amplitude response of the checking system using a 
gear having substantially no anomalies, the modal characteristics and the amplitude 
responses of the checking system being determined using the at least one checking 
system sensor; 

rotating the selected gear in the checking system; and 

measuring values of a response parameter of the checking system while the 

selected gear is being rotated in the checking system, thereby facilitating detection of 

anomalies in the gear. 

10. (Original) The method of claim 9, further comprising applying a torque 
load to the selected gear while the selected gear is rotated in the gear checking system. 

1 1 . (Original) The method of claim 10, further comprising configuring the 
checking system with a mating gear for mating with the selected gear, and wherein the 
torque load is applied to the selected gear through the mating gear. 
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1 2. (Original) The method of claim 1 1 , wherein the selected gear and the 
mating gear engage each other with single flank contact. 

13. (Original) The method of claim 1 1 , wherein the selected gear drives the 
mating gear, and the selected gear is rotated at a speed that is less than the speed 
used to determine the transmission gear mesh frequency. 

14. (Original) The method of claim 9, wherein the response parameter is 
vibration, and the measured values are acceleration values of at least a portion of the 
checking system measured over time by the at least one checking system sensor. 

1 5. (Original) The method of claim 14, further comprising: 
transforming at least some of the measured values from a time domain to a 
frequency domain; and 

comparing at least one of the transformed values to a predetermined value, 
thereby further facilitating detection of anomalies in the selected gear. 

16. (Currently Amended) A structurally tuned vibration based checking 
system for detecting anomalies in a movable component of an assembly prior to the 
component being installed in the assembly, the assembly having modal frequencies, the 
component having at least one assembly anomaly frequency that is a function of a 
speed of operation of the component in the assembly at which anomalies in the 
component are detectable, the at least one assembly anomaly frequency is within a 
predetermined frequency range of the assembly, the checking system comprising: 
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a first actuator operable to operate the component at one or more predetermined 
speeds, the component having at least one checking system anomaly frequency that is 
a function of the speed of operation of the component in the checking system, the at 
least one checking system anomaly frequency being different than the at least one 
assembly anomaly frequency; 

a structure for supporting the component while the component is being operated 
by the first actuator, the structure being configured using the at least one checking 
system anomaly frequency such that at least a portion of the. checking system has at 
least one modal frequency within a predetermined frequency range of the checking 
system, the predetermined frequency range of the checking system including the at 
least one checking system anomaly frequency; and 

a sensor for measuring values of a response parameter of the checking system 
while the first actuator operates the component. 

1 7. (Original) The checking system of claim 1 6, further comprising a second 
actuator operable to apply a load to the component while the first actuator operates the 
component. 

18. (Original) The checking system of claim 17, further comprising a second 
component configured to cooperate with the second actuator and the component, and 
wherein the second actuator applies the load to the component through the second 
component. 
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1 9. (Original) The checking system of claim 1 8, wherein the component is a 
vehicle transmission gear, the first actuator is operable to rotate the transmission gear, 
and the second actuator is operable to apply a torque load to the transmission gear 
through a mating gear in contact with the transmission gear. 

20. (Original) The checking system of claim 1 9, wherein the transmission 
gear and the mating gear engage each other with single flank contact. 

21 . (Original) The checking system of claim 16, wherein the response 
parameter is vibration and the sensor measures acceleration values of at least a portion 
of the checking system, thereby facilitating detection of anomalies in the component. 

22. (New) A method for detecting anomalies in a component of an assembly 
prior to the component being installed in the assembly, the component being movable at 
one or more speeds in the assembly, the method comprising: 

configuring a component checking system, including at least one checking 
system sensor, capable of operating the component at one or more predetermined 
speeds; 

determining a speed of operation for the component in the checking system, 
chosen from the one or more predetermined speeds; 

determining at least one anomaly frequency of the component in the checking 
system, the at least one anomaly frequency of the component in the checking system 
being a function of the speed of operation of the component in the checking system; 
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configuring at least a portion of the checking system to have at least one modal 
frequency within a predetermined frequency range of the checking system, the 
predetermined frequency range of the checking system including the at least one 
anomaly frequency of the component in the checking system; 

configuring at least a portion of the checking system to have modal 
characteristics such that discrimination for the component in the checking system is 
within a predetermined range based on discrimination for the component in the 
assembly, the discrimination for the component in the checking system being 
determined by comparing an amplitude response of the checking system using a 
component having at least one anomaly and an amplitude response of the checking 
system using a component having substantially no anomalies, the modal characteristics 
and the amplitude responses of the checking system being determined using the at 
least one checking system sensor; 

operating the component in the checking system; 

measuring values of a response parameter of the checking system while the 
component is being operated in the checking system, thereby facilitating detection of 
anomalies in the component; 

determining at least one modal frequency of the assembly using at least one 
assembly sensor; 

determining at least one anomaly frequency of the component in the assembly, 
the at least one anomaly frequency of the component in the assembly being a function 
of a speed of the component at which at least one anomaly is detectable when the 
component is operating in the assembly; 
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determining whether the at least one anomaly frequency of the component in the 
assembly is within a predetermined frequency range of the assembly, the 
predetermined frequency range of the assembly including the at least one modal 
frequency of the assembly; and 

determining a location of the at least one anomaly frequency with respect to the 
at least one modal frequency of the assembly. 

23. (New) The method of claim 22, further comprising: 

using the at least one assembly sensor to determine a first amplitude response of 

the assembly, with the assembly including a component having at least one anomaly; 

and 

using the at least one assembly sensor to determine a second amplitude 
response of the assembly, with the assembly including a component having 
substantially no anomalies, and 

wherein, determining the discrimination for the component in the assembly 
includes comparing the first and second amplitude responses of the assembly. 
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